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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a data 
compressing device which accelerates data compression 
processing and a data compressing method. 
SOLUTION: A test pattern compressing device 10 
includes a BW conversion application deciding part 1 1 f a 
BW converting part 1 2, a comparing part 1 3 r a data 
selecting part 14 and a run length compressing part 15. 
The part 1 1 measures the transition number of times of 
input data, decides to the effect that Burrows-Wheeler 
(BW) conversion processing is applied to the input data, 
when the measurement data is a prescribed value or less 
or decides to the effect that the conversion processing 
is not applied, when it is larger than the prescribed value. 
When the conversion processing is not applied, a 
conversion operation is not performed by the part 1 2 but 
runHength-coding processing is performed to the input 
data by the part 1 5. 
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[Rfl] 5 s - ZEM&monMit&vJI&lZ'f-- &EEM 
^-^CC^tUTBurrows-iVheeler glft#L3*SJBT£ a 

u > ff kft!«3Wtf ton £ - 
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1 

Si, 

u > ^^»#f taa*tf 9 ^ > u > t^ai . 20 

SfSB» 1 <D^S^.*S«, Burrows-Wheel erSSftSaa 
[»*5 3] «3WIl*yi:tt2«:to^r. 

ft *> c t J: 0 7 s - * ©MSttaWsM" £ **S*>co« 

Su IB A* ^-frCC^gftSISJ— teS«<2:£M<DI a 

OTta^ofiS*M»urs-ti:*«)^^ax.«i 
ao-f-^coasisietcs^i-c, luiaA^^-^ic^t 40 

LTsuiam 1 ^^§x#gtc J: ^-CM^»^»Pt*ff 

go 

H?iam2 03fe^§x^s«. sssaasK^-prf*--* 50 



«fW¥ 1 1 - 3 1 7 6 7 1 
2 

Ot^ii St? 5 c t zimt 
sugars xtt^jafflpjs^Stt . 

SJjiaA^-r-^^^> b P t*- ; £:$ I J3iT&x> h n t*— 

iTjtax> hot-ajs*acc<fc-j-cMssn/cx> rn 
t-dDfflteS-^r, ssiaA^^-^wiSiti/rsrfasri 
<d^^§x#©cc cfc orat^s^aft^f o/ctgcD^- 

fflsawaoasaa^as^a^^or^aibfe 

iS»ll««:S^ir, itjfafg 1 coa6^*x.^®«:J:«3T 
g. 

IROW*«W»e)-5Sll©i6^»5c.«Mi. 7>U> 

snas 1 ©at-^»iHs«tfT r> c £ft < s?sast 1 

ff 5 C t CC <fc o X 9 s - Z (D3B»®&&m>? 

hip^ft^mr&m \<o^v y't , 

7 s - ^©a^EiKiHfiaA*^- ^cDii^in}^^ 4 
tan 1 v ^ccfct^rsjiaasEiK^a^ofti^s 

0*JJS^ ft § ti^fc i * CW iaA^7 r - ^ 4 m^fT 3 
Wi&y > u > ^^«Wb*BI*tT 9 * 4 (D^ 7* sr , 

MiaM2 ^f-; ^-c^n^tuia^ 1 ©a^gA&g 

Burrows-Wheel er^ftjBSt? ^Ci^ttif^ 

[»5»S 1 0 ] »#JI8 */c«9«C*5l»r , 
HtjiaA^r-^U, *8HsIil5SSifflO'f-X b^^->7 r 
-^T^^Ci: ^« i T h 7 - * EST*?* . 

1] 19^8-1 ooci-rn^jcfc^r, 
HuiaA^^-^os^isisttcg^Cir, fjfaffii 0x7- 
y «c ct 6 mmmtztf 0 c t &m 

stFiaA^x-^Ki^^n^iqi— ^^dss^^js^ia^- 

^BirtaXMOftS 4iWIRUTS1*Jle66»2 

Wia* 5 <D ^ f- 7 fee i zlrtoti h m ia» 2 cD3t-<§ 



fines i cMfc^»*.«BWc x o r « 6 n s **- * <&9& 

SMB«Sli»K:S^r. luiBSU<D*?-?:ncj:afl 
[fS^Sl 3 ] M3RJS1 2Ktet,>r. 

s $z&$mv$> zzt zftm ±t&t—£ Emu 

So io 

-(Dimcm^x. rntzrn i ©afe^sx&acc j: ots 

EMffi t f? 9Ci <L * * r - 2 EM 
[»9§©BI»ft»W3 20 

[0 0 0 1 ] 

[jffi©*-r*iflB»iH 3tawii, j»»HBKSir/B 

[0002] 

p^£~>x~£©E^£tf5^;££ l>r, Burrows-Wh 
eeler %Zlk$m±? > U> ^I^MIi £ffl#£k 
^tf^ (DES 4 It 5 #feWD Mir l» S . 

[0 00 3 ] Burrows-Wheeler SSft <^tf£, T B 30 

<fcft*f £) &COt,>rte:> Wfc&Burrows M.and Whee 
ler D. , "A Block-sorting Lossless Data Compression 

Algorithm," SRC Research Report 124,0iqital Syste 
ms Research Center, Palo Alto ,CA, May 1994 &Cf2i££ 

*«M^%?T9fc<&raa. ccr, t^mj <b«. A* 
xk?-$ tfx^r - $x&h m^c \t % xsmmix 
tHrwc&^t*. Bw&mt,c£^xm-<D&n&m& 

i», f r -^^Jic^i>ri^^^^2o<Dx-^^0 

fit), BWg£»Sftfcf s -*tt. 5>U>**?3^k<t« 
*>* £ c <b cc J: -> xthmJ: < r- *OE£I4*t ^ C 

[0 004] AttWCCtt, A*f-^*BW^l, 7C 
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->x-*<DEffi#t7*>*a* a 
[0005] 

ffiAccj: ^x&&®m&m>-?2>fr&fr%mm?' ztc#> 

[0006] <mc *a@iBo*aK*sifi]±-r-s«:on 
r, mmmmztm-TZf-z v>**-wf-zvjx 

W$-*Q±{j^mx^Z>. £/c, SMM3BOAS IC 
(Application Specific Inteqrated Circuit ) jttCj: 

or, *«@B<3%Wi*fli«fc^ji*. cttcc^fDor 
[0 00 7 ] CCD J: 5**«:K^r«lff§ti 

[0 00 8] 

[0 00 9 ] 4#CC, ±^U/cife^#x.D[j^4Burrows-Wh 
eeler SJftffiffiiCjror^ ^ C OC^. */c. H 

C t #*r* bl^o 8urravs-VVheeler^^«, r- ^^J<Z) 

r-^ tea b r « c <D&«wjumi *p±t ^cicc^ 

OfX^^-Xi, t'^h-r-^ T i '0' tffi 

&&t>z^tcte*&? t --*x-*>*>. m^WpLicx-oxm 

cccfcO. EHifci-jr^-^iS^BKiKfi-rci^r 
[ooio] s/c. f-^oiiafHft^is^-r*^^ 
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[ooi 1 5 *&. ^-^©a^ass^a^-rs^^ 

titer- ^ <Dm&®& t ScMCD-g: £ fciWIE 0 &lf>3t^» 

& ascc i: o Tt^en/cx- * <& s^hs £ 

Jt&ffiic J: x f r - £ oa»H»3&s«£^T & 3&>S3&>^HS 

f"- ^36-<gx. te J: r r - £ ©«»EIK#$fcJ>T o ^ 
[0 0 13] 

* h^*->E»ft»J, W]cti/cf7F^->f 
-£CC*tLT, BW^»*aJBr^#fr£5fr£i»iEft 

<£*?T. ES<Z>2*m<tfr&7-* h^£->£igiEfc:Egl 

[0014] cm i (omxmm m 1 ##wii*»b 

A £ - >E£I^§ 1 0 B W£»Sffift3£gff 1KB 
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[0015] BWgfeafflifcffiS 1 1 \t}T-*<0 
JMMWctt. a»@J»4»„i3MWSIBaT©»*«:. A* 

ICC lifi^y b$ft£ 0 KStfKl, S^lEltt*,.^ 

Qttcte i compete. &&®%L&micTv&mv<b2>tc 

BWaftCC<fc-3-ca^ll»«:i6«r€»Citta*^ 
*CCtfOTBW^£tT5il2*«:fc< . BW^ft£fr*> 
[0016] B W£1R» 1 2 B W£»»Bifc£» 1 
fc. A^^-^CCStUTBWS^ft^f ^iifetc, CO 

Bwg»a©f :: -^<oa»iHi»*..*s«£-r5. tt«s» 

20 13 6*, BWtM^l lKi:oT»6*ifcA# 

ftfc b wm&kor- 5<om&®%i <fi • . t ZtiMTZ. 

[00 17] 7=-^ii^l A^f-^iCtl^ 
BW^l/ct(Df- dr i *$A* e tlXld »3 . Jt«85 1 

F^n/c77yf 2** lOJft^CttBWSEfeSftfcf*- 

[0018] ±iEL^Bw^feaffl»sa 1 1 ^m^<# 
^.ttf¥affl*iis#atc . Bwt» i 2 3&j» i cd^-<# 

[0019] :xcc, *mm&.OT-x h a^->esss 

§1 OM^tf^ h^'^->CDESa^f 9^0Sbf^ 

/c^^r-^^x h^->ESI8»l 0CCA^§n 
[0 02 0 ]i2^ ^HjSs^^CDx^h^^-VEal 

^ai occ*5t»Tiffeti&^ h^^-><DEai»ff© 

SSI UJ, AAcn/crX h^*^->-r-^ ©31^^ 
50 m^riajSLT, A^f-f^B 



wg&o&miftM-rz (ztv?'i 02) . KtiT- 

[002 1 ]»C BWS!»S12«, 7^**f 1#1 
■C***»5*»*«£"*"S (XTvy'l 03) „ 
ltflOflteKtt. BWtMl2«, A^r-^tC^f 

orBW^ftas*tT-3fcf*«: (^7^104) . B 
4*.,cchz3 hT£ (^f7 7'l 05) „ — ;S\ 

r 7' 1 0 6 ) . 

f^l07).l«« t Jt«8B13te, 

^'f 2CC 1 «rfe* h"T Oo 5«C, x-^ii^l 4«. 

8) , 2#l©JS£K»BWi^Sft;fcf : --* 

(^^109), 77^f 2^0O«^«c 20 
ttA^-^SriSJRT* (^f^llO). 
[0 0 2 3 ]», 7>I/>^ES^15», 7*-* 

i ) . Emf-zz&jii, (z-rvyi i2), -a© 

> ^Xfi^bc ft/effigy- B $ tifc h<DV 
1bZtirt5fr£7rrSr7 7#t 2#ttJM$ft-Cl>* 0 30 
[0 0 2 4] COJc^COT, ^nsgjga©^^ h/t* 

[002 5} ^iC, 7*-*ffiiiCKLTfffrft*BWa 

i& o r w ton £ 7 > u > trxom t$m& <t we b 

[ o o 2 6 ] a 3 w. Bw^jfeas i 2 a:fc<,*rtf*>*i* 
BWfflWBa©iiifP^i«*«"ri*tiHr*s. **\ b 

1MX (ftg) fcnCC-te-v h-TS 7^20 1) . 
aTrtt «x.«n = 6 i Uc6 scfoa^ssws i 
UT 'abraca' SrJBl»TDMBT*. 
[0 0 2 7 ] *CC % BWSS 1 2 »»l//cA*X 



1 1-3 1 7 6 7 1 

8 

xswitt. H4 (a) K3trj:9«:. sp?9B©«isno 

CCr«C»&S3=WS ( 'abraca' ) ©FjTi*, 
H4 (B) K^Tcfc^K:, 6o©iI^J«#^h 
S. 

[0 02 8 ):X(c, BWK»«12tt. Xf77*202 

at^«sLrfflWM*ffflWa Uf-;7"203). s = 
'abraca' ©Httt, BCaMC 4 aa' , 
'ab' . o-3t,vc 'ac' <h t> o 5 £ , dSCCirVr 

[0 02 9 ] B WS0fe» 1 2 tt. fBsSStifcff ?»J 

!v7*2 04, 205), S= 'abraca' CD^Ur 
(J, M6tC^Tct^CC, L= 'caraab' . 1=2 

[0 0 3 0 ] KiOA^tC, S= 'abraca' 
^X^J^aft^WL = 'caraab* itf#^ I 
= 2it^r-^CCXft$n4, *»tC, BWgftSl 
2tt. C O B e filer- 5 Z&j] U (Xf^^7'2 

0 6) , «a*»7-r-s. 

[0 03 1 ]H7tt, 7>lx>y^BE«»l scefc^-r 

it^o 7>U>WE«Sl5lt A^?X^ 

»61J?f-^WIUtchiC-fe'; hU (XT-? 
7*3 0 1 ) , ^>U>^#^€:&S-r4^CDie#© 
SraSffli n i t i a 1 KlCCDlXSOfeX^c h Sr-fe y h 

or, ^^>hgi^otc i ;42^ h-r^> (xf^7'3 o 

2) . 

[0 0 3 2 ] #&c, 7>U>^EWS51 5tt. A^r 

7*3 03) , #^>hg!i (ci^jasiurx^**^ 
>hr^7'T^ (xf -;7*304) . &tc. ?yi>y# 

ZEtiffil 5«, ^ffO/cX^chilTJWiSi n i t i 
a 1 ±#—&bXi,*2>fr&frimig.b Ur-;7'30 
5) , -SOT^satefctt, A^-^^tl^ 

3&>5^*«s-r4 Uf^3 0 6) . ^n^i^ 
CCtt. ±iUaf^7"3 o 3^co^a^ l 03l$n 

[0 03 3 ] X?chiffl)IMii nitiali 
ai,Tl>fcl,>»& Uf-;7'3 0 5tCfct^SSa 

©r^n/cii^) . Asc^iA^^-dfawa^r^ac^ 
* (xf-^^3 0 6^^^rss«^n/cti^) 
tt, ^C7>U>^^ESI^1 5«, iTJ^fili nit! 
a 1 iff Wc^7^> i ^rffl^r^fWa^ff 

7*3 08) , A^-f-^^SIorc^iS^icwiasb^ 
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0 9) . «ffi£»7T** 

[0034] ma^, 7>u>^^a#ft*affi©»ff^ 

a#f fcSSK J:ot7>b> L r 7ctf>>C^ 

— o|5tf#G (Xf77*4 0 1) . -7>U>^X?r^6 
ROaffl i n i t i a 1 iX*Z)il«Hftn*BB»-r* 10 

WRIffli n i t i a 1 tas»B«n^W3 (Xf? 
7'4 0 3 ) LfcfKK, 7>l/>^Sf«oTl^^ 

4 0 5), jgll^Tt^. 

[0 0 3 5]H9«, iEBWSQftJMO«llft*J«*w-r 
iStiH-c* 0 , mffl^l^t«BWIWc«l:ot 20 

4 c a r a a b ' , fr*^ I = 2 omm>Ti£93£?f 

1 . ^^JtDSSnfc-fe? b?Z (XT?y'5 01). 
±ab3fe«t?tt 1 L= 'caraab' , 1=2. n = 

[0 0 3 6] i5!BWS3ftSBtt. Btf* btcM&X* 

5 0 2) 0 L = 'caraab' (DfljT&i, ifc^JF <fc 
bX 'aaabcr' #£;&£*iS 0 £fc, 3£BW^}& 
mt x ^S^Li*fWF©i«H©*S*L 

[ i ] . f [ i ] o>ptjt^^rif^JT%{^r^ Uf- 

^•5 0 3)o CCt TWL [T [ i ] ] = F [ i ] 

tt £ c h # S3^J F i C £ c h t IhJ D JB J? t & £ «fc 9 
IC^ft^nZttfcc-ttZo Ltcfr-oX, L= 'car a 
ab' . F= 'aaabcr' WJrii, B 1 0 <CtfT 40 
£ ^OC. T = [245613] 
[003 7 ]:^ IBW^Ml *7^>h©:i£0 
(C'J-fe? bb/dg (Xf?7'504) . #^>rtfciK: 

isttWL (^f77'505) . x^?uf, 

miTfr%KO*3l3C??ilS<D i ascox^s [ i ] * 
a5cUCffl;*rr* 0 6. 50 7 ) o CC 

r. S [ i ] ttS [ i ] =F [ T' _1 [ I ] ] , T 
0 [13 = 1. T 1 [ I ] = T [T* [ I ] ] rss 

[0 0 3 8] &(C. »BWKft«tt. A^X^JSCDS 50 
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(^T77'5 0 8) . »7cStirt^dC 
l»^#8i-?T ( i <n*»fcT»4) &cte_h 

ao^f-y^s o 5«Ko*aa*gsf9iib. 

^■caTcSn-CC^Ji^ ( i =nO^) fiCttjffiS* 
&7T£. CCtffiOfeRim HI lK/^Tcfc^C, 
S [ 1] = 'a' , S [2] = *b' . S [3] = 
'r ' . S [4] = 'a' , S [ 5] = 'c' , S 
[6]= 'a' L/c^or, t>±<DAJj3C*?H 

S= 'abraca' #*57Cc*x£o 

[0039] c<D£5ic. #mfcmm(DTZ h'-<2-y 

*#A#3ftfc±#K:. AA^-^O^-OCjtfbTBW 
f'^ M<*->JBESMB11 O^ttCtfcW^-^E 

[0040] c^2 <ommm ±&utcm i ommm 
c cd a^ 7 s - ^ oasiafttfa sa* t & (®cc & ^> 

<t. ^©^c^riJBW^tcj:oTf r --^cDMSlHl 
h <0 frm®T & <bfrtfit>is> 6 tt t > te* , A* 

fr®fr%&jET2>£5tCl,Xi><}:i,>. 

[004 i ] hi 2a, *^%afflb/c»2©nte?B 

^(c^i:^cc t $»fiHOfx h^'^->ESie« 
lOAfi, BW^»affl*SS2 0, BW^J^12, 
Jt«»13, f->M»14, 7>b>^E®Pl 

illOAlt Sl^l/cBW^M^l 1*B 

BWa»am^£®2 0«, AAf-^^UTS^ 
*!ffl«Tt^ -eoe*CCS^Ci-C BW£»*fT5JWS*> 
t«El/rfc0 . 99Btt«eS2 1 . S£ft»2 2 . 

^(ei^itm^2 3 . tke»2 4 *^-c««snrc> 
[0042] sa»«. B^Hft^sim&ufcaiaara 

iTJl/^VXAt^D, Michael SchindlertCj: -stS 
^ctl/Co W^tJM.Schindler, "A Fast Block-sortinq 
Alqorithm for Lossless Data Compression," Oata Co 
npression Conference 1996,Snowbi rd Utah, March 1996 
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[0043] £l«a»*fi£gB2 1 tt. At>?-$0&» 

s»u s %M£(o common <t> 5 *a«era. 
a»@*st*fi82 3 ss3fts$2 2 -9r»jss n 

£m<ds $ * mm btctc&u:, b wagtfa<Da«iHi» $ 

®"DS»k (>1) *SH»r*Ci«:j:0»*Ci3»sr 10 

fc, BWK8»0«i*Htt*..tsa»ao«»H»* 
s £<&Jt«S* (<*> 5 =kx0 M ) ^6&ftWCC&*C 

«\ k=2<tft£. 

[0 04 4] JtKSB2 4tt, 38ia»afieS2 l&Ccfco 

»gP 2 3 K <fc r H-JI S tl fc B Wglft fg<D 7 s -* CD il# 

IK l*&<r»tt0*-te? h*T5o 0 IH >0 S /k© 
J*£«CB:?7^f lKl***? hSft, *,^* s /k 

[0 04 5 ] ft*. BWSgfflffifcSS^ 0£tfKO»* 
W8Bftaiffl«3e»2 0(cj:-jr7^^f lance**- h 

$n/c<h^cc, A^^-^KSu-cBwaaftttf 5<t± 
tec. c©Bwas^o?--df©3»a»*..*«£-r 

BWSE»a<Of r -^©aWH»*..<i;«:Jt«L, x-S 
W&M 1 4 tt % C<DJttt»«<C»^l*r A# 7 s - ^iB 

r, 7>u>^*Ea»i 5 ^-^anas-i 4*>6 

f^^EST^. 

[0 04 6] ±2 OfcBWXftS 1 2 #Sf 1 <Mfe*<8x 
ft»2 2 ^2 <Dfr<&ttBUC. M^lH]^it^gl32 3 40 

1 cE>a»H»*iB^a«c*ti^*i»jcr4. 

[0 04 7] ^CC, ^H^ff^^f-X h^*->E88SS 

fzvxz-^Esmwti oaw. b-tS 

(Z)t-{XL Of- * £-o<E>A##{i <b 0 r SlOffil 

$n/c^1f7r-^^f^ h'<->EI§KSl 0 AKA 
[0 04 8] H13«, *Wtt«3a<0^ h^*->E 50 
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insti 0A(c*j^rittens^h^*->©BEii» 

SP2 IB, A****?-* h><*->7*-*<Da*B» 
m*lffil/T*©tt* $,.«:* 7 (Xf>;7'60 

1) . Sfc. sa&«22tt. A#x--£cc#Lrs^ 

^-^©asaatftSBto. ^<Df!4<j> 5 &*-, h-r 

■5 (Xf^'603) o S^lr«, 3fe^Sx.-5X 

cctKg-r^ci&r^*. 

[0 04 9] a»@»S*8B2 3 » t SSEftfftZ) 

»H»(ojaaifcofli («b«) «wu 

TfiB*©««:Wer S C i fer * S. 3C«c . JtjRSB 2 4 
tt. A* 7 s - * or>a»@a 0 1 » 4 . a»@»st«SB 2 3 

( = <z> 5 /k) 4%tt«o. ttMmmtcm^x-y?? 
«tas2 4». 4»x.^ i *feB*i,,£*, /K<om^y 

vtfi ICC 0 4, 0 IN >^ S /k<D«^CC7 5^f 1 CC 

1 htOo 

[0 05 0] BWSE3»8B12tt. ±j$Uc7^ 

606), 77^f l**i©Jf^K:«A*f f -*«:»i/ 
rBwgs»«m^Tr>/cacc (^f^76 0 7) , bw 

IC-ky hth (Zt?7'6 08) . — 1^ 
0CT>»£ectt, BW^ftgfl2», 0..cca»@t»©± 
Hfflr*SA^f r -^*-rXL*-fe7 
6 0 9). 

[005 1 1 XK, Jt8SP13tt, .©tf*J± 

7-77*6 10) a A(*WCCtt. lt*)tasi 3tt. <*>ih^4> 

26Cl**7hTS, *(C. 7*-*aJR8Bl 4«. 
77^f 2 3&sir*S3WI^*«SU Uf7 7*6 1 

i) . 77^'f 2^1 ©wt&KBBwaaftsnftif 5 -* 
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